This paper investigates the behaviour of small investors in Hong Kong's derivatives markets. The study period covers the global economic crisis of 2011-2012, and we focus on small investors' behaviour during and after the crisis. We attempt to identify and analyse the key factors that capture their behaviour in derivatives markets in Hong Kong. The data were collected from 524 respondents via a questionnaire survey.
INTRODUCTION
The global economic crisis has generated tremendous impacts on financial markets and affected many small investors throughout the world. In particular, these investors feared that some European countries, including the PIIGS countries (i.e., Portugal, Ireland, Italy, Greece, and Spain), would encounter great difficulty in meeting their financial obligations and repaying their sovereign debts, and some even believed that these countries would default on their debts either partially or completely. In response to the crisis, they are likely to change their investment behaviour.
STUDY BACKGROUND
A survey conducted by the Hong Kong Exchanges and Clearing Limited (HKEx) in 2011 indicated that in the year of 2010/11, market turnover increased by 27% from the previous year, to 127 million contracts [1] . In 2006, HKEx reported that the typical Hong Kong retail derivatives investor was a 42-year-old white-collar worker, with tertiary education or above, a monthly personal income of $22,500, and a monthly household income of about $45,000. Compared with stock investors, derivatives investors comprise a larger proportion of males and individuals with a higher education level, higher work status, higher personal income, and higher household income [2] . Tsoi (2004) suggested that stock investors who also invest in derivatives (i.e., stock-and-derivatives investors) tend to be more active stock traders, in both bullish and bearish times [3] . According to Tsoi (2002) , derivatives investors tend to be younger and have a higher income than stock investors [4] . Park and Park (2003) pointed out that the activity of small investors keeps on growing because (1) the leverage from purchasing financial derivatives leads to a low requirement on capital base, and (2) the extremely high relative to the return from some other kind of investment.
These derivatives allow investors and institutions to hedge risks, including interest rate risk and exchange rate risk. At the same time, investors and institutions can make use of derivatives to make speculations based on the price movement of the underlying assets. In addition, the low entrance fees of some derivatives allow some small investors who may not have enough money to invest in the stock market to invest in the derivatives market. As a result, an increasing number of small investors in Hong Kong have invested in derivatives [5] .
LITERATURE REVIEW
Although many personal and situational factors may influence the behaviour of small investors in the derivatives markets, research on this topic is sparse. Previous studies found that interpersonal influence (Hoffmann and Broekhuizen, 2009) [6] , knowledge (Wang, 2009) [7] , and some other personal factors such as gender and personality traits (Durand et al., 2008) are crucial in explaining investment behaviour [8] .
However, it is important to explore the psychological processes (such as perception, attitudes, learning, and motivation) that affect an individual's decisions regarding investment. For example, an investor's gender and educational level (i.e., individual factors) may affect his or her knowledge and orientation in investment, which then influences the risk perception, and finally his or her investment behaviour. Graham et al. (2009) noted that male investors, and investors with larger portfolios or more education, are more likely to perceive themselves as competent than are female investors and investors with smaller portfolios or less education [9] . Hoffmann and Post (2012) found that past returns positively impact investors' return expectations and risk tolerance, and negatively impact their risk perception [10] . Moreover, Korniotis and Kumar (2011) suggested that older people make better investment choices as they gain more investment knowledge and experience, and questioned whether deterioration of their investment skill with age was largely due to the adverse effects of cognitive ageing. [11] .
Obviously, the notion of risk tolerance is highly important for investors' asset allocations. The determinants of risk tolerance are central to the study of behavioural finance. Portfolio theory postulates that risk tolerance is a salient factor in portfolio construction and asset allocation. Risk tolerance, reflecting a person's attitude towards taking on risk, is a complex psychological concept. Jackson et al. (1972) contended that risk tolerance has four dimensions: financial, physical, social, and ethical [12] . Hoffmann et al. (2011) showed how an investor's perceptions changed, drove trading and risk-taking behaviour, and impacted investment performance during the financial crisis of [2007] [2008] [2009] . They noted that revisions in return expectations and risk tolerance are positively related to overall market developments, and revisions in risk perceptions are negatively related to overall market developments. Successful investors had higher return expectations and lower risk tolerance, which led them to trade less, take fewer risks, and have lower buy-sell ratios [13] . Vlaev et al. (2009) suggested that salary or job uncertainty can be sufficient to influence the risk tolerance and risk-taking propensity of Hong Kong small derivatives investors [14] . Hallahan et al. (2004) found that people's self-assessed risk tolerance and ProQuest risk tolerance score (RTS) generally accord, and there is considerable variation, with a tendency for respondents to underestimate their risk tolerance [15] . Wang and Hanna (1997) showed that risk tolerance increases with age when other variables have been controlled [16] .
Behavioural finance can help practitioners to recognize and avoid bias and error in their decisions, as well as to modify and improve their overall investment strategies (Shefrin, 2000) [17]. Tversky and Kahneman (1974) defined availability as the situation in which people assess the frequency or probability of an event by the ease with which instances can be brought to mind [18] . Generally speaking, availability is the degree to which information is readily available. Availability bias exists when the investors wrongly weight the importance of information or rely upon available information for decision making without examining the alternatives (Sewell, 2010) [19]. Singh (2012) pointed out that individual investors can benefit from increasing awareness of the various human biases and the high costs they impose on their portfolio [20] . Law (2010) argued that traditional risk disclosure requirements, known as financial risk disclosure, cannot sufficiently protect retail investors from cognitive and psychological biases [21] . Wang et al. (2011) examined whether Hong Kong small derivatives investors have familiarity bias or not [22] . Kannadhasan (2006) reported that an optimum investment plays an active role and is a significant consideration. There is suggestive evidence that the experience of the investor has an explanatory role in this regard, with less experienced investors being prone to extrapolation (i.e., representativeness), while more experienced investors are susceptible to the gambler's fallacy, which is the misconception of chance [23] . Tversky and Kahneman (1971) 
METHODOLOGY
Factor analysis is employed to identify the key factors that affect the behaviour of small investors in derivatives markets in Hong Kong. In the factor analysis, a standard score on a data item can be expressed as a weighted sum of the common factor scores, the specific factor scores, and the error factor scores. That is,
where zik is a standard score for small investor k on data item i, ai1 is a factor loading for data item i on common factor 1, ai2 is a factor loading for data item i on common factor 2, aim is a factor loading for data item i on the last common factor, ais is a factor loading for data item i on specific factor i, aie is a factor loading for data item i on error factor i, F k 1 is a standard score for small investor k on common factor 1, F k 2 is a standard score for small investor k on common factor 2, F mk is a standard score for small investor k on common factor m, the last common factor, Sik is a standard score for small investor k on specific factor i, Eik is a standard score for small investor k on error factor i. Equation (1) may be represented in schematic matrix form for all values of i and k simultaneously, that is, for all data items and all small investors or other data-producing objects. The schematic matrix equation could be represented by the following matrix equation:
Equation (2) states that the matrix of data-item scores Z may be obtained by multiplying the matrix of factor loading Au by the matrix of factor scores F u . The common factor portion of Au will be called matrix A (without the subscript u), and the common factor portion of F u will be called matrix F. This makes the factor structure more interpretable. The initial extracted factor matrix must be rotated before the final factor solution is achieved. A factor matrix may be transformed to a rotated factor matrix by the matrix operation V = A, where V is the rotated matrix, A is the unrotated matrix, and  is an orthogonal transformation matrix in which rows and columns have sums of squares equal to 1.0 and inner products of non-identical rows or columns equal to zero. Such a transformation does not affect the capacity of the factor matrix to reproduce the original correlation matrix because
In other words, the transformed or rotated matrix V when multiplied by its transpose V' will reproduce the R matrix just as well as A multiplied by its transpose A' does.
These rotations are carried out using "positive manifold" and "simple structure," rotational criteria that have been traditional guides in carrying out the rotation process in factor analysis. Trying to rotate to obtain non-negative loadings is known as rotating to "positive manifold". The idea behind positive manifold is that if the entire set of data items in a matrix have inter-correlations that are either zero or positive, it is unreasonable to anticipate an underlying factor with substantial negative loadings for any of the data items. Thurstone (1947) developed the criterion of "simple structure"
to guide the investigator in carrying out rotations of factor axes to positions of greater "psychological meaningfulness" [25] . Bartlett's test of sphericity and Kaiser-Meyer-Olkin's measure of sampling adequacy are both tests that can be used to determine the factorability of the matrix as a whole. If Bartlett's test of sphericity is large and significant and the Kaiser-Meyer-Olkin measure is greater than 0.6, then factorability is assumed. If the sums of squares of the loadings on the extracted factors are no longer dropping but are remaining at a low and rather uniform level, factor extraction may be reasonably terminated. Cattell's (1966) Scree test is based on this principle. SPSS use a default option of extracting all principal factors with eigenvalues of 1.0 or more (i.e., the Kaiser-Guttman rule). The main thing to consider in deciding when to stop factoring is that it is better to err on the side of extracting too many factors rather than too few [26] . One of the most commonly used is Cronbach's coefficient α, which is based on the average correlation of items within a reliability test if the items are standardised. Cronbach's coefficient α can be interpreted as a correlation coefficient; it ranges in value from 0 to 1.
DATA
The data for the present study were collected from small investors in Hong Kong via a questionnaire survey. Its main purpose was to collect data on the opinions, investment behaviour, and financial decision making of the respondents in the local derivatives market. The survey was conducted during January and March 2012. Since the majority of Hong Kong's population is Chinese, the questionnaire was written in
Chinese. After a pilot test on nineteen respondents, some amendments (such as the rewording of some questions to eliminate ambiguities) were made before we finalized the questionnaire. Since some respondents did not reply to all the questions in the questionnaire, we only used the number of replies (i.e., the questions that respondents did not answer were excluded) to calculate the total number of and the percentage of the total for the individual entries.
We selected the respondents using non-probability sampling. A group of undergraduate students helped to distribute the questionnaires to the respondents. The target population was the small investors in derivatives markets in Hong Kong. In the end, there were 524 selected respondents who completed and returned the survey. The respondents were requested to provide an estimated percentage breakdown of their average return on investment in derivative products during the study period. Our data set fulfilled the following conditions: (1) A minimum of five subjects per item is required for factor analysis. (2) A sample of 100 subjects is acceptable, but sample sizes of over 200 are preferable.
RESULTS
The basic information about the respondents is depicted in Table 1 . The majority of the respondents were in the age group of 18-34. More than half of these respondents had less than three years of experience of investing in a financial market. About one-third of them had an average return of less than 10% and another one-third of them had an average return of 10-30%. Most of these respondents reported that they had a medium or high level of tolerance for investment risk. A high percentage of them expressed the opinion that the risk level in investing in financial derivation is high or very high. The respondents also reported that they obtained the information and opinions that affect their investment decisions from various sources. Item name (see also The importance of the influence of various items on the behaviour of small investors when they invested in derivatives markets is presented in Table 2 . All the items are statistically significant with high mean values.
To identify the underlying dimensions of the items which are perceived to be important by the respondents, the 11 items were then factor analysed. Initial visual assessment of the correlation matrix indicated a considerable degree of inter-factor correlation (see Table 3 ). In addition, from the correlation matrix, the Bartlett test of Sphericity (ρ < 0.000) and the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy index (with a value of 0.612) confirmed the appropriateness of the data for exploratory factor analysis.
Given that our aim was to identify the minimum number of factors that would account for the maximum portion of variance of the original items, principal component analysis was selected (Nunnally, 1978) to reduce the number of factors with an eigenvalue greater than 1. A cumulative percentage of variance explained being greater than 50% is the criterion used in determining the number of factors. On the basis of this criterion, five factors were extracted (see Table 4 The underlying rationale for the Scree test is based on the fact that within a set of items, a limited number of factors are measured more precisely than the others. By graphing the eigenvalues, we found that the smaller factors form a straight line sloping downward. The dominant factors will fall above the line. Figure 1 demonstrates that a five-factor solution was obtained. Having established that the analysis had provided a stable solution, examination of the varimax-rotated factor loading was performed (see Table 5 ). The cumulative factors revealed that the first factor accounts for 21.07% of the variance. The second factor accounts for 37.547% of the variance. The third factor accounts for 49.067% of the variance. The fourth factor accounts for 59.097% of the variance. Finally, the fifth factor accounts for 68.342% of the variance. After the rotation, there were no negative loadings of any consequence on either factor I, factor III, or factor V. The rotated factors that represent the meaningful constructs ordinarily should not exhibit these large negative loadings. Thus, we eliminated item 5 in factor II and item 8 in factor IV. Finally, we found five factors affecting the behaviour of small investors in derivatives markets in Hong Kong, as follows: factor A might be interpreted as personal background, which comprises age, personal income, and investment experience; factor B as return performance, which comprises the average income on investment in derivative products; factor C as risk tolerance, which comprises the personal level of tolerance for investment risk and the total amount in the small investor's portfolio of derivative products; factor D as cognitive style, which comprises investors' reasoning in regard to when they sell or close their position when they invest in derivatives products, and their perception of the investor education provided by the government; and factor E as reference group, which comprises commentators' recommendations from newspapers/TV/magazines, relatives/friends, the Internet, investment consultants, and companies' annual reports.
The specific name given to each factor is designed to reflect an item or notion that conceptually relates to the rest of the items under a particular factor. The reliability test is reported in Table 6 . At this point only an initial test of the internal reliability of the expected factors was performed, in the form of Cronbach's coefficient α. For the purposes of this study, the cut-off value adopted was 0.5 (Nunnally, 1978) and the acceptable benchmark level of item-to-total correlation was set above 0.3. Following the decision relating to the internal reliability, the factors were re-specified. This was undertaken to further reduce the number of factors. The internal reliability of the first structure was tested and the decision results provide evidence as to the weakness of the structure since one factor (factor A) exceeded the adopted criteria. It was found that factor A contains three items and relates to "personal background". Factor C is made up of two items and refers to "risk tolerance". Finally, factor D comprises two items and deals with "cognitive style".
The derived scales appear to possess moderate to weak internal consistency. So, we eliminated both factors C and D (see Table 7 ). 
CONCLUSION
Using factor analysis, we identified five factors that capture the behaviour of small investors in derivatives markets in Hong Kong. The factors are personal background, reference group, return performance, risk tolerance, and cognitive style.
The factor of personal background comprises age, personal income, and investment experience; the factor of reference group comprises commentators' recommendations from newspapers/TV/magazines, relatives/friends, the Internet, investment consultants, and companies' annual reports; the factor of return performance comprises the average income on investment in derivative products; the factor of risk tolerance comprises the personal level of tolerance for investment risk and the total amount in the small investor's portfolio of derivative products; and the factor of cognitive style comprises investors' reasoning in regard to when they sell or close their position when they invest in derivatives products, and their perception of the investor education provided by the government.
Accordingly, it can be concluded that the behaviour of small investors in derivatives markets in Hong Kong consistently indicates the ascending order of importance of return performance, reference group, and personal background. Based on these findings, more research should be conducted in the future to examine the behaviour of small investors in other financial markets.
